The synchronization of business cycles represents one of the conditions that countries have to fulfil to become part of an optimum currency area, as well as a condition for the efficient implementation of a common economic policy in these countries. This paper examines the extent to which Serbia and its neighbouring countries fulfil these conditions, taking the euro area as an optimum currency area. By applying the Hodrick-Prescott and the band-pass filters, as well as the Pearson correlation coefficient and the Spearman rank correlation coefficient, this paper examines the synchronization of business cycles in these countries. Taking Serbia as an example, the influence of the foreign trade volume between two countries on the similarity of their business cycles is tested. The results show a lower harmonization of business cycles in Serbia with those in the euro area, when compared with the selected neighbouring countries, and do not confirm the thesis on the influence of the foreign trade volume on the harmonization of business cycles.
Recent studies have often tried to examine the extent to which the business cycles of two or more countries are coordinated and synchronized. The synchronization of business cycles in certain countries is one of the criteria for establishing an optimum currency area (OCA) . From an OCA perspective, Jean-Pierre Allegret and Alain Sand-Zantman (2008) suggest that foreign shocks engender a near-common business cycle in Latin American countries, which tend to react similarly to the same foreign shocks. This paper examines the harmonization of business cycles as a condition for a country to become a part of an OCA. Specifically, it examines the extent to which business cycles in Serbia are synchronized with business cycles in the euro area (which is a precondition for Serbia to become a member of the euro area), and it compares the cycles in Serbia and in some of the surrounding countries (Bulgaria, Romania, Croatia, Hungary, and Slovenia). The extent to which the cycles in the neighbouring countries are synchronized with the euro area (Euro 15) is also examined, to show the position of Serbia according to that criterion. Moreover, this paper examines the convergence between the business cycles in Serbia and selected countries according to their volume of foreign exchange. More specifically, the paper tests the following three hypotheses:
(1) The degree of synchronization between business cycles in Serbia and corresponding countries is relatively high and statistically significant; PANOECONOMICUS, 2013, 6, pp. 759-773 (2) The convergence between business cycles in Serbia and selected neighbouring countries (as well as the common European cycle) increased during the observed period; (3) Business cycles in Serbia are more synchronized with the cycles in the countries with which Serbia has a greater volume of foreign exchange.
The analysis carried out in this paper shows that the degree of synchronization of business cycles in Serbia is relatively highly correlated with the cycles of the countries under consideration. However, the correlation coefficients, as well as their statistical significance, depend on the method of filtration used in the calculation. This paper also shows a convergence between the business cycles in Serbia and the rest of the considered countries (in terms of increasing the degree of their synchronization). On the other hand, all countries except Romania registered growth in the synchronization of business cycles with the euro area. Finally, the analysis does not confirm that the synchronization of business cycles in Serbia would be higher if the volume of foreign exchange is larger.
Overview of the Relevant Literature
A number of papers have explored the harmonization between business cycles in the euro area and certain countries, as well as in the euro area itself. For instance, Jesús Crespo-Cuaresma and Octavio Fernández-Amador (2010) analysed business cycles and obtained results indicating a convergence of business cycles in European countries that lasted until the establishment of the European Monetary Union (EMU). Jacob de Haan, Robert Inklaar, and Richard Jong-a-Pin (2005) conclude that the degree of synchronization of business cycles within the euro area increased, and emphasize, as the main reason, the intensification of mutual trade among these countries. Michael Artis (2003) also tried to answer the question of whether "the European business cycle" exists. He concludes, however, that one cannot say a lot in its favour. An extensive analysis of the European business cycle is also provided by Michael Dueker and Katrin Wesche (2001) , Michael Artis, Massimiliano Marcellino, and Tommaso Proietti (2003) , Michael U. Bergman (2004), and Paul Omerod (2005) .
Fabienne Bonetto, Srdjan Redžepagić, and Anna Tykhonenko (2009) studied the impact of financial variables (the domestic credit provided by banking sector and the market capitalization) on convergence between 6 Balkan countries and 15 countries of the European Union. They concluded that the efficiency in finishing the transition process determined the level of development of the financial system, and, hence, the degree of convergence between Balkan countries and EU countries. George Filis et al. (2010) investigated the synchronization of business cycles in Bulgaria and the European Union. They show a low degree of coordination between these business cycles. However, Atanas Damyanov and Galin Stefanov (2010) observed the synchronization of business cycles in Bulgaria and the European Union through two sub-periods, and concluded that a much higher degree of business cycle synchronization was recorded during the second sub-period than in the first. Nicolae Dardac and Elena Bojesteanu (2009) euro. Zsolt Darvas and György Szapáry (2004) studied business cycles in the EMU, particularly in 12 countries and 8 Central European countries. They demonstrated that the business cycles of the countries under consideration after the accession to the Union show a tendency towards an increase in synchronization with the older member states. William C. Gruben, Jahyeong Koo, and Eric Millis (2002) come to a similar conclusion, but they consider that the impact of international trade is not of so much importance to the increase in business cycle correlation.
The literature that treats the problem of business cycles in Serbia as well as their synchronization with other countries is very scarce. Therefore, this study aimed to examine this particular issue in order to determine the facts and funds of knowledge regarding the subject. In doing so, the methodology used is that encountered in the majority of cases in the relevant literature.
Data and Methodology
This paper measures the harmonization of business cycles by the correlation coefficient between the corresponding time series for real gross domestic product (GDP). By applying the method of rolling correlation, the paper examines whether the convergence between Serbia and the countries under consideration increases, i.e., whether the similarity between their business cycles increases. The aim is to assess the level and statistical significance of the correlation between these time series.
This paper also tests a position that is often present in the literature, i.e., a position that indicates that a greater intensity of mutual trade between two countries leads to an increased synchronization of their business cycles. The intent, partly, is to demonstrate the level that Serbia currently is at in terms of its "readiness" to adopt a common monetary policy and unique currency of the European Union.
In the analysis of business cycles, the most commonly used data are related to real GDP as an aggregate measure of economic activity in a country. The quarterly data for real GDP have been used in this paper.
The period covered by the analysis depends on the availability of the data. When the total and rolling coefficient of the correlation between time series in Serbia and other countries included in the analysis are calculated, the observed period of time is conditioned by the data available for Serbia, and encompasses the first quarter of 2001 to the fourth quarter of 2009 (2001Q1-2009Q4) . This is done so that the observed period would be the same for all the countries. The data come from Eurostat's base for all the countries, except for Serbia, for which the data used come from the Statistical Office of the Republic of Serbia. On the other hand, when trend values and business cycles for individual countries are calculated, the covered period depends on the availability of the data provided by Eurostat, and for all the countries, it is in the range of 1995Q1-2010Q4, except for Romania (2000Q3-2010Q4) and Croatia (2000Q1-2010Q4) . Thus, the study includes 15 euro area countries.
To increase the robustness of the results, the paper uses two methods of data detrendization to separate the trend and cyclical components of the time series for each country. The first method is the Hodrick-Prescott (HP) filter. This paper applies a double HP filter, which is a common practice in the OECD System of Composite Leading Indicators (Ronny Nilsson and Gyorgy Gyomai 2011). This means that the filtering is conducted twice: first, using the original data, and then, the cyclical component. Upon the second filtering, the trend component is obtained, and it is composed of the oscillations that are largely explained by business cycle, and by the so-called random component, as a result of different shocks that can particularly be associated with the transition process that the countries under consideration went through during the covered period. To calculate the correlation coefficient, the trend component values from the second filtering step are used. In applying the HP filter, the so-called "smoothness" parameter (λ) is used, with the value of 1600 when the filter is applied to quarterly data.
The second filter is the band-pass (BP) or Baxter-King filter. This filter removes from the time series those fluctuations that have frequencies that are too high or too low, thus leaving the trends that are the consequence of the business cycle. In this paper, when the BP filter is applied, two thresholds are used. For the quarterly data, the lower threshold value is 6, and the upper is 32. In other words, this filter removes all the oscillations lasting less than 6 quarters (1.5 years) and more than 32 quarters (8 years). Thus, the filtered data include the oscillations lasting from 1.5 to 8 years, which is in accordance with the conventional perception of business cycles length (Marianne Baxter and Robert G. King 1999) .
Both filters are applied to the logarithmic data (natural logarithm), as the values obtained reflect the growth rates most closely. When the filtered values reflecting the trend are subtracted from real GDP values, the cyclical component is obtained, which in fact represents the business cycle. The synchronization of the business cycles in two countries is measured by the Pearson correlation coefficient to determine the degree of quantitative agreement between the observed data. The correlation coefficients of business cycles obtained by the HP and BP filters are presented in the form of the correlation matrix.
In addition to the synchronization of business cycles, this paper also observes their convergence, i.e., the extent to which the business cycles of two countries approach each other and become more similar. The convergence is tested by rolling correlation. This correlation is derived in the following manner. Within two time series (with the HP filter applied), a time interval (sub-period) is selected, which should correspond to one cycle -usually a period of 5 years, i.e., 20 quarters -and that interval moves successively quarter after quarter from the beginning of the time series, while the correlation coefficient is calculated for each position of this subperiod. For example, when calculating the rolling coefficient for Serbia and Bulgaria . The rolling correlation coefficients are shown in a scatter diagram, which enables visual monitoring of sub-periods that show the increase or decrease in the synchronization of business cycles of the observed pairs of countries. As a correlation coefficient of 1 denotes a complete quantitative agreement of the observed data (a perfect synchronization of business cycles), each approximation of rolling coefficients to this level is considered a convergence. On the other hand, any deviation of rolling coefficients from the level of 1 means that there is a divergence, that is, a decrease in the synchronization of business cycles of the countries under consideration.
The hypothesis on the impact of the intensity of mutual trade between Serbia and the selected countries on their business cycle synchronization is examined using the Spearman rank correlation coefficient, which determines whether there is a monotonic relationship between the two phenomena. The Spearman coefficient is calculated using the following formula:
The Spearman coefficient analyses the degree of quantitative agreement between two groups of ranked data: one containing the Pearson correlation coefficients between the cycles in Serbia and other countries, given in the correlation matrix (based on the double HP filter), and the other concerning the data on the extent of mutual trade of Serbia and other countries, which is represented by the sum of export and import values. The data are ranked in the following manner: in the first group of data, the highest correlation coefficient is ranked 1, the next according to size is ranked 2, and this continues until the minimum, which is ranked 6 (as the correlation between the cycles in Serbia and six countries is observed). In the second group, the country with which Serbia has the highest volume of foreign trade is ranked 1, with rank 6 given to the country with which Serbia has the lowest volume of foreign trade. If the volume of foreign trade relations between two countries is the key factor that affects the business cycle synchronization of the two countries, the Spearman correlation coefficient has a high value, close to the maximum. Within this coefficient, d i is the difference between the ranks of the countries according to the correlation coefficients of business cycles with Serbia and the ranks of the countries according to the volume of foreign trade with Serbia. A higher value of this coefficient would indicate a greater influence of Serbia's foreign trade with other countries on the synchronization degree between their business cycles. Table 1 shows the Pearson correlation coefficients between the time series of quarterly data related to real GDP. The table includes the correlation between the values obtained by the BP filter and the double HP filter. It can be seen that, when using the double HP filter, 4 of 15 observed pairs of countries show a direct strong link between business cycles (correlation coefficient value over 0,8). Where the values obtained by using the BP filter are concerned, it can be seen that only 2 of 15 pairs of countries show a direct strong link. In percentages, when using the HP filter 27% of the pairs of countries have a correlation coefficient value over 0,8, which leads to the conclusion that, within the frame of countries under consideration, one cannot speak of a "common cycle". There is a slightly different situation when observing correlation coefficients over 0,7. In that case, when applying the HP filter, six pairs of countries meet this requirement, while when applying the BP filter four pairs do (excluding the results that are not statistically significant). The matrix shows that the obtained values of the correlation coefficient between the cycles in Serbia and those in Hungary, Romania, Slovenia, and the euro area are statistically significant (the double HP filter is applied in the second column in Table 1 ). Business cycles in Serbia are most synchronized with those in Romania (correlation coefficient 0,682), and least synchronized with those in Hungary (-0,517) and Slovenia (0,444) (as the obtained values of the correlation coefficient between Serbia and Bulgaria and Serbia and Croatia are not statistically significant). The values obtained by applying the BP filter suggest that only the correlation coefficient between business cycles in Serbia and Slovenia is not statistically significant, and that the business cycles in Serbia are most synchronized with the cycles in Croatia (correlation coefficient of 0,778) and least synchronized with the cycles in Bulgaria (0,447).
Results
The correlation matrix shows that, according to the values based on the double HP filter, there is a direct strong link between cycles in the euro area and Slovenia, Croatia, Romania, and Bulgaria, while the values obtained by the BP filter indicate that such a link exists with the cycles in Croatia and Romania. All these results are statistically significant. It can be seen that the correlation coefficient between the values obtained by using HP and BP filters are considerably different. One of the conclusions derived from this is that the obtained results are not robust. However, this is not necessarily the case, because in a large number of studies the application of these two filters produces different results. In further analysis the values obtained using the double HP filter will be used, which is the author's choice, taking into account the advantages and disadvantages of both, which are encountered in the literature.
In addition to the correlation coefficient for the entire observed period, the correlation coefficients for shorter sub-periods are calculated, in accordance with the explained methodology for calculating rolling coefficients. In this manner, one can monitor the change in the degree of synchronization of the observed countries' business cycles over time. cycles in Serbia and the countries under consideration in the observed period (2001Q1-2009Q4) (because the initial sub-periods show a lower degree of synchronization than the later ones), the hypothesis that there is a convergence between the cycles in Serbia and those in the surveyed countries can be accepted. In the same way, Figure 2 shows the rolling correlation coefficients between the business cycles of the selected countries and the 15 countries of the euro area. Unlike the results of the previous analysis, which follow a relatively similar pattern, there is no such pattern in this case. There is a similarity between the values of rolling correlation coefficients in the case of Bulgaria and Croatia, with the synchronization of their business cycles constantly increasing during the observed period; there are high values from the very beginning, i.e., the sub-period that starts with the first quarter of 2003 (relatively close to 1). During the whole period, Slovenia had a high synchronization of business cycles with the euro area, which is the highest in the sub-periods in the middle of the total period.
Bulgaria and euro area -15
Hungary and euro area -15
Romania and euro area -15 Croatia and euro area -15
Slovenia and euro area -15
Source: Authors' estimations. In the case of Hungary, there was an increase in the values of rolling correlation coefficients for the sub-period with which the first quarter of 2003 starts, after which the values decrease. They start to increase again after the sub-period of the second quarter of 2004. Of all the countries under consideration, only in Romania do the business cycles decrease during the whole period. The conclusion is that, except for Romania, all of the other business cycles in the selected countries converge with the cycles of the 15 countries of the euro area during the observed period. Figure 3 shows another way to visually assess the synchronization of business cycles (in this case during the entire period of observation). The data were processed by double HP filter, and there is a comparative review of the cycles in Bulgaria, Hungary, and Serbia with the cycle in the euro area (left), and of the cycles in Romania, Croatia, and Slovenia with the cycle in the euro area (right). In this manner, one can see the timing of entry of an economy into the downward or the upward phase compared with the cycle in the euro area, as confirmed by the correlation coefficient values given in the correlation matrix. For example, note that business cycles in Hungary are least synchronized with those in the euro area, which is confirmed by the correlation coefficient. On the other hand, the movement of the line referring to business cycles in Slovenia is almost identical to that of the line representing business cycles in the euro area, which is in accordance with the obtained result showing that Slovenia has the highest degree of business cycle synchronization with the euro area. Moreover, it can be concluded that the business cycles of Serbia and neighbouring countries move within a greater band than that of the 15 countries of the euro area. This implies that the economies of the former countries are more unstable and volatile than the economies of the 15 countries of the euro area. To determine the change in the synchronization of business cycles in the corresponding pairs of countries during the observed period, it is best to consider the difference in the correlation coefficients between business cycles in the first and the last sub-periods (interval). Table 2 shows the rolling correlation coefficients between the cycles in the countries under consideration and those in Serbia and the euro area, for the first and the last intervals. In the period 2001Q1-2009Q4, the first interval Table 2 includes one more sub-period -2003Q1-2007Q4 (the sub-period immediately before the crisis). In this way, it is possible to check the robustness of the results, because the correlation coefficients are measured before and after the crisis, as are their impact on the synchronization of business cycles of the countries analysed in this paper. As can be seen in Table 2 , in the period included in the research (2001Q1-2009Q4), the synchronization between business cycles in Serbia and those in Slovenia and Romania increased the most, while it is slightly increased in relation to the business cycles in the euro area. In the sub-period before the crisis, the degree of synchronization of business cycles in Serbia with euro area is higher. The correlation coefficient between the business cycles in Serbia and in Bulgaria, Serbia, and Croatia in the first interval is negative, and in the last is positive, which means that the movement of business cycles shifted from relatively opposite to more synchronized movement. Interestingly enough, Serbia had a higher degree of synchronization with these two countries before the crisis.
With regard to business cycle synchronization between the countries under consideration and those in the euro area, the highest increase is in the case of Croatia and Bulgaria, whereas a slight increase can be found in the case of Slovenia, which is logical, considering its membership in the EMU and a relatively high level of business cycle synchronization. Romania recorded a decrease in business cycle synchronization with the cycles in the euro area, while the cycles in Hungary, which were moving in the relatively opposite direction compared with those in the euro area, became more synchronized with them. In the period before the crisis, Romania, Croatia, and Slovenia had a higher degree of synchronization with the euro area than they had after the crisis. It can be concluded that in the case of some of the pairs of countries, the crisis caused an increase in synchronization, but in the case of some other pairs, it caused a decrease. To be more precise, in the pairs of countries that had a very high degree of synchronization of business cycles before the crisis, there was a decrease in synchronization during the crisis.
The hypothesis that a greater volume of foreign trade between a certain country and Serbia affects the synchronization of their business cycles can be tested using the Spearman rank correlation coefficient. Table 3 gives the spreadsheet for obtaining this coefficient. Each country under consideration gets a rank according to the volume of trade with Serbia (measured by the sum of the export and import values) and according to the value of the correlation coefficient between its business cycles and the cycles in Serbia. The analysis includes the absolute values of the correlation coefficients. As the correlation coefficients of business cycles between Serbia and Croatia and between Serbia and Bulgaria are equal, when ranking the coefficient values the average rank value is used, as the arithmetic mean of the ranks that the values of the coefficient would have in the series if they were different (in this case, 5 and 6). According to this pattern, the value of the Spearman rank correlation coefficient is 0,586. This value indicates a monotonic relationship between the volume of foreign trade between Serbia and the mentioned countries, but it is not prominent. Additionally, a test of this hypothesis using a two-tailed test shows that the obtained result is not statistically significant. A similar result is obtained if we analyse the correlation coefficients between the data acquired by the BP filter, where the value of the Spearman coefficient was −0,086. It can be concluded that in this manner and with this number of countries involved, the causal relationship between the volume of foreign trade and business cycles synchronization in the case of Serbia cannot be proved. Further research may involve more countries and the analysis of some additional factors that may affect the relationship between these two values. At the same time, the small sample of the observed variables imposes a crucial limitation on the analysis conducted in this paper.
Final Remarks
One of the essential conditions for an efficient common economic policy for several countries is the synchronization of their business cycles, in accordance with the Theory of Optimum Currency Areas. Therefore, the subject of the research in this paper referred to the examination of how business cycles in Serbia are synchronized with the cycles in neighbouring countries and those in the euro area.
From the results obtained, the following conclusions can be drawn. Primarily, the application of the HP and BP filters resulted in different indicators of business cycle synchronization in the observed countries. However, based on the prevailing position encountered in the literature, emphasis is placed on the results obtained by applying the (double) HP filter. Research has shown that, with the exception of Hungary, business cycles in Serbia are least synchronized with the cycles in the euro area. This can be partially explained not only by the fact that Serbia is the last of the countries under consideration to have entered into negotiations on entry into the European Union, but also by the fact that Serbia has been in a period of transition for a number of years. All this implies that in the existing conditions, the common monetary policy at the Union level would not give good results in Serbia, and the same applies to the adoption of the euro as a unique currency. In any case it is premature to discuss this issue, considering that Serbia is still at the stage of obtaining candidate status.
Additionally, the results show that a "common" business cycle within the countries under consideration cannot be discussed. As for the synchronization of business cycles in Serbia with those in certain countries, it could be seen that in the observed period, harmonization with some of those countries increased significantly (with Slovenia and Romania), while it increased slightly compared with the euro area.
Finally, using the example of Serbia, this paper examined the impact of the strength of foreign trade connections between two countries on the synchronization of their business cycles. The application of the Spearman rank correlation coefficient did not confirm any significant relationship between them. This may be due to the small number of countries involved in the study, as well as to the absence of the introduction of some additional criteria, primarily related to the effects of other factors in specific countries. At the same time, there is an opportunity to undertake broader studies on this relationship, which could be based on previously collected and analyzed data for Serbia and the selected countries.
